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(54) [Title of the Invention] IMAGE FORMING DEVICE 

(57) [Abstract] 

[Object] To provide an image forming device capable 
of preventing defective images from being formed even 
when the consumption of toner is low. 

[Solving Means] An electrostatic latent image formed 
on an image carrier by exposing the image carrier 1 by 
an exposure means is developed by a plurality of 
developing means 41, 42, 43 and 44 accommodating a 
plurality of color toners Y, M, C and BK, respectively. 
The number of sheets P to which a toner image is 
transferred is counted by a counter and the developing 
rate of the respective developing means 41, 42, 43 and 
44 to the electrostatic latent image is measured by a 
developing rate measuring means. If it is determined 
that the developing means with the developing rate 
lower than the predetermined value is found and the 



sheets P of the predetermined number with the toner 
image developed by the developing means of the lower 
developing rate transferred thereto, are continued based 
on the counted value by the counter and the measured 
value by the developing rate measuring means, the 
exposure means is controlled to form the electrostatic 
latent image of a high developing rate to the 
electrostatic latent image developed by the developing 
means of the lower developing rate. 
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[Claims] 

[Claim 1] An image forming device which exposes an 
image carrier to form an electrostatic latent image on 
the image carr^ deyelpps^ the electrpstatic lat^ 
5 image by the toner of a plurality of colors to form the 
toner images , and transfers the toner images to a sheet , 
having a plurality of developing means to accommodate 
the plurality of color toners, respectively, and 
successively develop the electrostatic latent image 

10 with the accommodated toners, 

counting each developing rate of the electrostatic 
latent image of the plurality of developing means, and 
forming an electrostatic image of a high developing 
rate by the developing means of a low developing rate 

15 if a developing means of the developing rate lower than 
the predetermined value is found, and sheets of the 
predetermined number with a toner image developed by 
the developing means of the low developing rate are 
continued. 

20 [Claim 2] An image forming device according to Claim 1, 
comprising: 

an exposure means to expose the image carrier; 
a counter to count the number of sheets with the toner 
image transferred thereto; 
25 a developing rate measuring means to measure the 

developing rate to the electrostatic latent image of 
each of the plurality of developing means; and 
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a control means to control the exposure means so that 
an electrostatic latent Image of the high developing 
rate is formed by the developing means of the low 
developing rate based on the counted value of the 
5 counter and the measured value of the developing rate 
measuring means if the developing means of the low 
developing rate is found, and it is determined that 
sheets of the predetermined number with the toner image 
developed by the developing means of the low developing 

10 rate transferred thereto are continued. 

[Claim 3] An image forming device which exposes an 
image carrier to form an electrostatic latent image on 
the image carrier, develops the electrostatic latent 
image by a plurality of color toners to form the toner 

15 image, and transfers the toner image on a sheet, 

having a plurality of developing means to accommodate 
the plurality of color toners, and successively develop 
the electrostatic latent image by the toner, 
measuring the developing rate to the electrostatic 

20 latent image of the plurality of developing means, and 
forming the electrostatic image of the high developing 
rate by the developing means of the low developing rate 
if the developing means with the average of the 
developing rate when the toner image is transferred on 

25 sheets of the predetermined number lower than the 
predetermined value is found. 

[Claim 4] An image forming device according to Claim 3 
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comprising: 

an exposure means to expose the Image carrier; 
a counter to count the number of sheets with the toner 
image transferred thereto; 
5 a developing rate measuring means to measure the 

developing rate to the electrostatic latent image of 
each of the plurality of developing means ; and 
a control means to control the exposure means so that 
an electrostatic latent image of the high developing 

10 rate is formed by a developing means of the low 

developing rate based on the counted value of the 
counter and the measured value of the developing rate 
measuring means if it is determined that a developing 
means of the average developing rate lower than the 

15 predetermined value is found when the toner image is 

transferred on the sheets of the predetermined number. 
[Claim 5] An image forming device according to Claim 2 
or Claim 4, wherein the developing rate measuring means 
measures the number of the image signals input in the 

20 exposure means and measures the developing rate to the 
electrostatic latent image of the developing means. 
[Claim 6] An image forming device according to any one 
of Claims 1 to 5 , wherein the developing rate by the 
developing means of the low developing rate in the 

25 electrostatic latent image of the high developing rate 
is not less than 50%. 

[Detailed Description of the Invention] 
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[0001] 

[Technical Field of the Invention] The present 
invention relates to an image forming device using an 
- electrophotographical system, in particular, a 
5 developing means to develop an electrostatic latent 
image by toner. 
[0002] 

[Description of the Related Arts] A known image 
forming device using an electrophotographical system 

10 comprises, for example, a first image carrier and a 
second image carrier. When forming an image, it 
firstly forms a transf errable image (a toner image) on 
the first image carrier, performs the primary transfer 
once on an intermediate transfer body which is the 

15 second image carrier, brings a transfer material which 
is a sheet as a third image carrier in contact with the 
intermediate transfer body, and performs the secondary 
transfer of the transf errable image on this transfer 
material to obtain an image (a copy print). 

20 [0003] Such an image f canning device has a developing 
device which is a developing means to develop an 
electrostatic latent image formed on the first image 
carrier, and this developing device comprises a 
development sleeve which is a developer carrying member 

25 to carry the toner as a developer to a developing unit, 
and a layer thickness regulating means to regulate the 
layer thickness of a one-component developer (the 
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toner) carried by this development sleeve to the 
developing unit to be small. 

[0004] In such layer thickness regulating means, a 
rubber or metallic elastic braid is abutted on the 
5 development sleeve, and the toner is passed through an 
abutting part between this elastic braid and the 
development sleeve to form a thin toner layer on the 
development sleeve, and to give frictional charges 
{ triboelectrif ication) to develop a latent image to the 

10 toner by the friction with the abutting part. 

[0005] A full-color printer and a copier which are one 
example of the image forming device having the 
developing device of this configuration are under 
various kinds of service environments ranging from the 

15 printing of mainly black text originals to the full- 

color printing by one set to meet diversified needs of 

users . 

[0006] 

[Problems to be Solved by the Invention] However, in a 
20 case where many copies of mainly black text originals 
or originals using only the toner of the specified 
color are printed in an image forming device such as 
the full-color printer and copier, developing devices 
of the color of low frequency of utilization, i.e., of 
25 small toner consumption are found. In such developing 
devices of small toner consumption, the toner on the 
development sleeve is not consumed for a long time, and 
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still worse, since trlboelectrlf ication is given every, 
time when the toner passes through the elastic braid, 
the toner is charged up, and defective images are 
generated . 

5 [0007] The present invention is achieved in light of 
the above -de scribed circximstances , and the object of 
the present invention is, therefore, to provide an 
image forming device for preventing generation of 
defective images even when the toner consumption is 
10 small. 
[0008] 

[Means for Solving the Problems] In an image forming 
device of the present invention which exposes an image 
carrier to form an electrostatic latent image on the 

15 image carrier, develops the electrostatic latent image 
by the toner of a plurality of colors to form the toner 
images, and transfers the toner images to a sheet, has 
the plurality of developing means which accommodates 
the plurality of color toners, respectively, and 

20 successively develops the electrostatic latent image 
with the accommodated toners , counts each developing 
rate of the electrostatic latent image of the plurality 
of developing means, and forms the electrostatic image 
of the high developing rate by the developing means of 

25 the low developing rate if the developing means of the 
developing rate lower than the predetermined value is 
found, and sheets of the predetermined number with the 
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toner Image developed by the developing means of the 
low developing rate are continued. 
[0009] An image forming device of the present 
invention comprises an exposure means to expose the 
5 image carrier, a counter to count the number of sheets 
with the toner image transferred thereto, a developing 
rate measuring means to measure the developing rate to 
the electrostatic latent image of each of the plurality 
of developing means, and a control means to control the 

10 exposure means so that the electrostatic latent image 

of the high developing rate is formed by the developing 
means of the low developing rate based on the counted 
value of the counter and the measured value of the 
developing rate measuring means if the developing means 

15 of the low developing rate is found, and it is 

determined that the sheets of the predetermined number 
with the toner image developed by the developing means 
of the low developing rate transferred thereto are 
continued. 

20 [0010] An image forming device of the present 

invention which exposes the image carrier to form the 
electrostatic latent image on the image carrier, 
develops the electrostatic latent image by a plurality 
of color toners to form the toner image and transfers 

25 the toner image on a sheet has a plurality of 

developing means to accommodate the plurality of color 
toners, successively develop the electrostatic latent 
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Image by the toner, measure the developing rate to the 
electrostatic latent image of the plurality of 
developing means, and to form the electrostatic image 
of the high developing rate by the developing means of 
5 the low developing rate if the developing means with 

the average of the developing rate when the toner image 
is transferred on sheets of the predetermined number 
lower than the predetermined value is found. 
[0011] An image forming device of the present 

10 invention comprises an exposure means to expose the 

image carrier, a counter to count the number of sheets 
with the toner image transferred thereto, a developing 
rate measuring means to measure the developing rate to 
the electrostatic latent image of each of the plurality 

15 of developing means, and a control means to control the 
exposure means so that the electrostatic latent image 
of the high developing rate is formed by the developing 
means of the low developing rate based on the counted 
value of the counter and the measured value of the 

20 developing rate measuring means if it is determined 
that the developing means of the average developing 
rate lower than the predetermined value is found when 
the toner image is transferred on the sheets of the 
predetermined number. 

25 [0012] The present invention is characterized in that 
the developing rate measuring means measures the number 
of the image signals input in the exposure means and 
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measures the developing rate to the electrostatic 
latent image of the developing means . 

[0013] The present invention is characterized in that 
the developing rate by the developing means of the low 
5 developing rate in the electrostatic latent image of 
the high developing rate is not less than 50%. 
[0014] As shown in the present invention, the 
electrostatic latent image formed on the image carrier 
by exposing the image carrier by the exposure means is 

10 developed by the plurality of developing means with a 
plurality of color toners accommodated therein. The 
number of the sheets with the toner image transferred 
thereto is counted by the counter, and the developing 
rate to the electrostatic latent image of each 

15 developing means is measured by the developing rate 
measuring means. The control means controls the 
exposure means based on the counted value of the 
counter and the measured value of the developing rate 
measuring means if the developing means of the 

20 developing rate lower than the predetermined value is 
found and the sheets of the predetermined number with 
the toner image transferred by the developing means of 
the low developing rate are continued, and the 
electrostatic latent image of the high developing rate 

25 to the electrostatic latent image is formed by the 
developing means of the low developing rate. 
[0015] 
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[Embodiments] Embodiments of the present Invention 
will be described below In detail with reference to the 
drawings . 

[0016] Fig. 1 shows a configuration of an Image 
5 forming unit of a color Image forming device utilizing 
an electrophotographlcal process according to a first 
embodiment of the present Invention. 

[0017] In the figure, reference numeral 1 denotes a 
rotary drum type photoreceptor drum which Is a first 

10 Image carrier. This photoreceptor drum 1 Is rotated In 
the direction of an arrow (counterclockwise) at a 
predetermined peripheral velocity (a process speed), 
and, during the rotating step, an electrostatic latent 
Image corresponding to a first color component Image 

15 (for example, a yellow component Image) of a target 
color Image Is formed by the Image exposure 3 by an 
exposure means (not shown) after a surface of the drum 
Is uniformly charged to the predetermined polarity and 
electric potential by a primary charging roller 2 . 

20 [0018] The exposure means to expose the photoreceptor 
drum 1 Includes a color- separation and Image -format Ion 
exposure optical system of the color original Image, 
and a scanning exposure optical system by a laser beeim 
scanner to output laser beams modulated corresponding 

25 to time series electric digital pixel signals of image 
information. 

[0019] Also, in the figure, reference numerals 41, 42, 
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43 and 44 denote developing devices of yellow, magenta, 
cyan and black colors, and these developing devices 41, 
42, 43 and 44 are disposed so as to face the 
photoreceptor drum 1 in a developing step when they are 

5 integrally rotated in the direction of the arrow in the 
figure by a rotating device (not shown). 

[0020] Each of these developing devices 41, 42, 43 and 

44 has a development sleeve 4a as a developer carrier. 
The development sleeve 4a is rotated in the same 

10 direction with the photoreceptor drum 1 when facing the 
photoreceptor drum 1 , and a surface thereof has 
adequate unevenness to improve the sliding friction 
ratio with the toner and to perform excellent carriage 
of the toner. 

15 [0021] A development blade 4b which is abutted on an 

outer circumferential surface of the development sleeve 
4a in a surface contact manner is disposed at a higher 
position, and an elastic roller 4c abutted on the 
development sleeve 4a is rotatably disposed on the 

20 upstream side in the rotational direction of the 
development sleeve 4a. In the figure, reference 
numeral 4d denotes an agitating member to agitate the 
toner Y, N, C and BK in the developing devices 41, 42, 
43 and 44. 

25 [0022] Further, in the figure, reference numeral 5 

denotes an intermediate transfer body which is a second 
image carrier to be rotated at the same peripheral 
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velocity as that of the photoreceptor drum 1 clockwise 
in the direction of the arrow, and reference numeral 6 
denotes a transfer roller abutted on this intermediate 
transfer body 5 . A transfer material P is fed to an 
5 abutting nip between this intermediate transfer body 5 
and the transfer roller 6 from a paper feed cassette 
(not shown) at a predetermined timing through a resist 
roller 11 and a pre-transfer guide 10. 
[0023] In addition, reference numeral 28 denotes a 

10 bias power source to apply the secondary transfer bias 
to the transfer roller 6 , and the image transferred on 
the intermediate transfer body 5 by the secondary 
transfer bias from the bias power source 28 is 
transferred on the transfer material P. Reference 

15 numeral 13 denotes a cleaning device to remove residual 
toner on the surface of the photoreceptor drum 1, and 
reference numeral 15 denotes a fixing unit to heat- 
transfer the toner image transferred from the 
intermediate transfer body 5 to the transfer material P. 

20 [0024] Next, the image forming operation in the image 
forming device of this configuration will be described 
below. 

[0025] Firstly, in the rotating step of the 
photoreceptor drum 1 , the surface of the photoreceptor 
25 drum 1 is uniformly charged to the predetermined 

polarity and electric potential by the primary charging 
roller 2, and then, an electrostatic latent image 
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corresponding to the first color component Image (for 
example, a yellow component Image) of the target color 
image is formed on the photoreceptor drum 1 by the 
image exposure 3 by an exposure means (not shown). 
5 [0026] Next, the electrostatic latent image 

corresponding to this first color component image is 
developed with the yellow toner Y by the first 
developing device (the yellow developing device) 41, 
and then, the yellow toner image as the first color 

10 formed and carried on this photoreceptor drum 1 is 

intermediately transferred on an outer circumferential 
surface of the intermediate transfer body 5 by the 
electric field and the pressure formed by the primary 
transfer bias power source 29 and applied to the 

15 intermediate transfer body 5 in a step of passing a nip 
part between the photoreceptor drum 1 and the 
intermediate transfer body 5. Hereinafter, this step 
is referred to as a primary transfer. 

[002 7] Through similar primary transfers, the second 
20 color magenta toner image, the third color cyan toner 
image and the fourth color block toner image are 
successively transferred on the intermediate transfer 
body 5 in a superposing manner to form a synthesized 
color toner image corresponding to the target color 
25 image. 

[0028] Next, the transfer material P is fed at a 
predetermined timing to the abutting nip between the 
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intermediate transfer body 5 and the transfer roller 6, 
and abutted on the intermediate transfer body 5 . The 
synthesized color toner image transferred on the 
intermediate transfer body 5 in a superposing manner .by 
5 applying the secondary transfer bias to the transfer 
roller 6 is transferred on the transfer material P. 
Hereinafter, this step is referred to as the secondary 
transfer. 

[0029] After the secondary transfer, the transfer 
10 material P is separated from the intermediate transfer 
body 5, and introduced in the fixing unit 15. The 
toner image transferred in the fixing unit 15 is heat- 
fixed to the transfer material P. A color image is 
formed on the transfer material P thereby, 
15 [0030] In a case of mainly black text originals with 
some red characters, the cyan developing device 43 
faces the photoreceptor drum 1 in the developing step 
in the image forming device of this configuration, and 
the development sleeve 4a or the like is rotated to 
20 realize a developable state. However, the cyan toner C 
is not used at all. 

[0031] If such circumstances are continued, the toner 
C on the development sleeve 4a is not consumed for a 
long time, and the toner C is charged up since 
25 triboelectrif ication is given every time when the toner 
passes through the elastic braid 4b. VWien the toner C 
is charged up, the toner C is not in an adequate 
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triboelectrif Ication state when a cyan Image is 
developed, and defective images are generated. 
[0032] Thus, in the present embodiment, the printing 
ratio which is an example of the developing rate of 
5 each of the developing devices 41, 42, 43 and 44 and 
the print number which is the transfer number are 
measured, and the image of the high printing ratio is 
forcibly printed if images of the low printing ratio of 
the number larger than a specified value are continued. 
10 In the present invention, this printing ratio is 
defined as a ratio of printing to the media to be 
printed. 

[0033] Fig. 2 is a block diagram of a controller 
disposed on a color image forming device to perform 

15 such control. In the figure, reference numeral 110 

denotes a controller, reference numeral 102 denotes an 
image output unit to output the image signal to drive 
an exposure means (not shown) , reference numeral 104 
denotes a page counter to count the number of sheets 

20 with the toner image transferred thereto, reference 
numeral 101 denotes a dot counter disposed in the 
controller 110, and the dot counter 101 counts the dot 
number of the image signal output from the image output 
unit 102. 

25 [0034] Reference numeral 103 denotes a CPU which is a 
control means. The CPU 103 converts the printing dot 
number counted by the dot counter 101 which is a 
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developing rate measuring means into the printing ratio, 
writes the printing ratio in the storage means 100 in a 
classified manner into each color (for each developing 
device), and compares the printing ratio with the 
5 printing history of the printing ratio written in the 
storage means 100. 

[0035] In addition, the CPU 103 outputs the printing 
command to the applicable developing device based on 
the printing ratio and the counted value of the page 
10 counter 104 if the images of the number of Y of the 
predetermined printing ratio of X% or less are 
continuously printed, and forcibly prints the test 
pattern of the high printing ratio. 

[0036] For example, if the predetermined printing 
15 ratio X is 5%, the continuous print number Y is 200, 

and 200 images of the printing ratio of 5% or less are 
continuously printed by the first developing device 
(the yellow developing device) 41, the exposure means 
is controlled so that the test pattern of the preset 
20 high printing ratio is formed on the photoreceptor drum 
1 via the image output unit 102, and the printing 
command is output to the first developing device 41 to 
forcibly develop the electrostatic latent image of the 
test pattern. 
25 [0037] As described above, the toner on the 

development sleeve 4a is consumed by counting the 
printing ratio and the print number of the developing 
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devices 41, 42, 43 and 44, and forcibly printing the 
Images of the high printing ratio if the Images of the 
low printing ratio of the predetermined number are 
continued. Fresh toner is thus fed on the development 
5 sleeve 4a to obtain adequate triboelectrif ication, and 
prevent generation of defective images. 
[0038] The printing ratio of the test pattern of the 
high printing ratio is preferably 50% or more. In 
addition, the test pattern may be further printed on 
10 the transfer material P by obtaining the above- 
described image forming process, or the test pattern 
may be recovered by the cleaning device 13 without 
performing the secondary transfer. 

[0039] On the other hand, the storage means 100 is not 
15 specially limited if it stores and maintains signal 
information in a rewritable manner. For example, an 
electric storage means such as a RAM and a rewritable 
ROM, and a magnetic storage means such as magnetic 
storage medium, a magnetic bubble memory and an 
20 magneto -optical memory are included. In the present 
embodiment, a NV (a Non Volatile) RAM which is a non- 
volatile storage means is used from the viewpoint of 
the handing property and the cost. 

[0040] The dot counter to count the printing ratio 
25 includes one to convert the printing ratio from the 
laser beam emission time, and one to convert the 
printing ratio by counting individual image signals to 
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form the dots of each Image. However, any dot counter 
is not limited if it can count the printing ratio of 
each image . 

[0041] In the description above, the printing ratio 
5 and the print number are counted, and the image of the 
high printing ratio is forcibly printed if the images 
of the low printing ratio of the predetermined number 
are continued. The present invention is not limited 
thereto. The printing ratio and the print number are 
10 counted, and the images of the high printing ratio may 
be forcibly printed if the average printing ratio of 
the predetermined number is not less than the 
predetermined printing ratio. 

[0042] Fig. 3 is a block diagram of a controller of a 
15 color image forming device according to the second 

embodiment of the present invention. In the figure, 
components in the figure which are identical to or 
correspond to those in Fig. 2 are represented by the 
same reference numerals . 
20 [0043] In the figure, reference numeral 105 denotes a 
CPU, and the CPU 105 converts the dot number of the 
image signal to be counted by the dot counter 101 and 
output by the image output unit 102 into the printing 
ratio, and writes the printing ratio in the storage 
25 means 100 in a classifying manner for each color (for 
each developing device ) . 

[0044] In addition, the CPU 105 calculates the average 
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A of the printing ratio of each of the developing 
devices 41, 42, 43 and 44 from printing ratio 
information written in the storage means 100 in a 
retrospective manner to the preset nijmber Z, constantly 
5 compares the calculated value with the preset printing 
ratio, and forcibly prints the preset test pattern of 
the high printing ratio in the developing device if the 
average A of the printing ratio is not more than the 
preset printing ratio. 

10 [0045] As described above, the printing ratio and the 
print number of the developing devices 41, 42, 43 and 
44 are counted, and if the average printing ratio of 
the images of the predetermined number is lower than 
the specified printing ratio, the toner on the 

15 development sleeve 4a can be consumed by forcibly 
printing the image of the high printing ratio. 
Therefore, fresh toner is fed on the development sleeve 
4a to obtain adequate triboelectrif ication, and to 
prevent generation of defective images. 

20 [0046] Further, the printing ratio is preferably 50% 
for the test pattern of the high printing ratio. The 
test pattern may be further printed on the transfer 
material P by obtaining the above -described image 
forming process, or may be recovered by the cleaning 

25 device 13 without performing the secondary transfer. 
[0047] 

[Advantages] As described above, the toner on the 
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development sleeve can be consumed by forming the 
electrostatic latent image of the high developing rate 
by the developing means of the low developing rate if 
the developing means of the developing rate lower than 
5 the predetermined value is found, and the sheets of the 
predetermined number with the toner image developed by 
the developing means of the low developing rate 
transferred thereto are continued, or if the average of 
the developing rate of the predetermined number is 

10 lower than the predetermined ratio. Fresh toner can 
thus be fed on the development sleeve to obtain 
adequate triboelectrif ication, and to prevent 
generation of defective images. 
[Brief Description of the Drawings] 

15 [Fig. 1] Fig. 1 is a figure to show the configuration 
of an image forming unit of a color image forming 
device utilizing an electrophotographical process 
according to the first embodiment of the present 
invention . 

20 [Fig. 2] Fig. 2 is a block diagram of a controller of 
the color image forming device. 

[Fig. 3] Fig. 3 is a block diagram of a controller of 
a color image forming device utilizing an 
electrophotographical process according to the second 
25 embodiment of the present invention. 
[Reference Numeral] 
1 photoreceptor drum 
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2 primaory charging roller 
41, 42, 43 and 44 developing device 
4a development sleeve 
4b development braid 
5 5 intermediate transfer body 
6 transfer roller 

101 dot counter 

102 image output unit 

103 CPU 

10 104 page counter 
105 CPU 
110 controller 
P transfer material 
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